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Multilevel aspects of social cohesion of secondary schools and 
pupils’ feelings of safety  
 
 
Abstract 
 
Background. School safety and corresponding feelings of both pupils and school staff are 
beginning to receive more and more attention. The social cohesion characteristics of a school 
may be useful in promoting feelings of safety, particularly in pupils. 
 
Aims. To conceptualise theoretically, and check empirically a two-level model of social 
cohesion between- and within schools, in order to explain a pupil’s feelings of safety at 
school. 
 
Samples. Data was collected aided by a national Dutch survey in secondary education carried 
out via the Internet. In 2008, digital questionnaires were completed by about 78,800 pupils, 
6,200 teachers and educational support staff, and 600 school managers. 
 
Methods. Data was checked for reliability and representativity. Social cohesion was indicated 
by self-reported measures of individual pupils and by aggregating scale and item scores of 
school managers, teachers, and other support staff within schools. Multilevel analysis using 
individual pupil data and school-level data was performed using MLwin. 
 
Results. A pupil’s age, educational attainment level, experience of mild physical violence, 
pro-social rules of conduct and joint control of these rules, and school measures against 
playing truant, show positive influences on a pupil’s feelings of safety at school. Negative 
influences are exerted by not feeling most at home in the Netherlands, peers taking drugs and 
weapons into school, and by experiencing social violence, severe physical violence, and 
sexual violence. Negative school effects exist simultaneously in severe physical violence 
experienced by teachers and other staff, and in curriculum differentiation applied by teachers 
and other staff; a positive school effect is school size. Some interaction effects between pupil 
and school level variables were explored. 
 
Conclusions. The variance at school level is relatively low compared with the variance at 
pupil level. However, a much higher percentage of variance at school level than at pupil level 
is explained with respect to the pupils’ feelings of safety at school. The resulting two-level 
model also reflects the streaming of pupils in Dutch secondary schools. To improve school 
safety, the national results emphasise the need to enhance pro-social behaviour rules and to 
enhance the shared control of these rules between teachers and pupils. They also emphasise 
the need for the school to take measures that prevent truancy and redefine curriculum 
differentiation procedures. National educational policy and research can combine efforts to 
assist schools in developing reliable and valid procedures to increase effectively safety in and 
around schools.  
 
Keywords: school safety; school social cohesion; feelings of safety at school; secondary 
pupils; secondary schools; pro-social and antisocial behaviour; Internet-based survey; 
multilevel research; school improvement 
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1. Introduction 
 
School safety and feelings of safety of both pupils and school personnel are expressed in 
issues, such as pupils’ antisocial behaviour and violence in and around school (Bayh, 1975), 
bullying (Monks, Smith, Naylor, Barter, Ireland, & Coyne, 2009; Olweus, 1978, 1980), 
various disciplinary problems (Howard & Jenkins, 1970), and shooting incidents, all of which 
alert teachers, parents, and educational authorities. In a reaction to this problem social 
behaviour, the focus is directed at social cohesion or social climate characteristics of schools 
(Carbines, Wyatt, & Robb, 2006). National educational and local school policies concentrate 
on activities to assess or enhance school safety for both pupils and teachers (Cowie & Oztug, 
2008; Jones, 2007; Lee, Borden, Serido, & Perkins, 2009; Smith, Hill, Evans, & Bandera, 
n.d.). Moreover, increasing attention is being devoted to identifying correlates and possible 
causes of problem social behaviour (Loeber, Slot, Van der Laan, & Hoeve, 2008) including 
the improvement of safety and feelings of safety at school (cf. Kirk & Gannon-Rowley, n.d.; 
Sherman, Gottfredson, MacKenzie, Eck, Reuter, & Bushway, 1998). 
The concept of social cohesion can be defined as ‘the sense of belonging, 
connectedness, and common vision that exists amongst the individuals and communities 
within a democratic society’ (International Association for the Evaluation of Educational 
Achievement, 2007, p. 16). Social cohesion reflects the degree of connectivity between the 
feelings, beliefs, actions, and behaviour tendencies of various social actors. These may be 
persons, social groups or categories, or institutions characterised by a multilevel organisation 
or framework (cf. Allport, 1948; Cronbach, 1983). In education, educational policy at a 
national level may direct a variety of approaches, projects, and instruments to assess and 
improve school social cohesion and safety. Dutch national educational policy is, for example, 
made concrete in extra financial support for pedagogical and educational initiatives, for school 
boards to reduce or prevent violence, and for the monitoring of school safety and violent 
incidents in primary, secondary, and higher education (Ministerie van Onderwijs, Cultuur en 
Wetenschap, 2009; Mooij & De Wit, 2009). Furthermore, specific legislation came into force 
in 2006, which stressed the multi-ethnic character of Dutch society and specified that 
education should promote active citizenship and social integration. However, the required 
characteristics and possible effects of these projects and programmes on the pupils have yet to 
be established (Mooij & Smeets, 2009; Ten Dam & Volman, 2003, 2007). Longitudinal 
analyses of the social behaviour of pupils and school safety at national level do not result in 
clear effects on pupils (Mooij, 2001; Mooij, De Wit, & Polman, 2008). One main reason for 
the lack of national policy effects seems to be that too little structuring and coordination exists 
between national actions and support facilities in relation to reliable and valid identification 
and implementation of social cohesion characteristics in schools and the consequent 
assessment of safety effects with schools and pupils (cf. Collier, 1994; Mooij, 2005).  
A school is the physical building where the pupil spends most of the daytime to attend 
lessons. At the school level, social cohesion can be defined as the degree of convergence or 
homogeneity between the social feelings, perceptions, beliefs, and behaviours of the various 
social actors in a specific school (cf. Beauvais & Jenson, 2002; Peschar, 2005). Over time, a 
school develops a rather specific social culture and ethos of its own, which is expressed also 
in a specific degree of social cohesion (cf. Rutter, Maughan, Mortimore, & Ouston, 1980). In 
a school, each manager, teacher or staff member, or pupil perceives specific qualities of this 
social cohesion through specific feelings, beliefs, or behaviour of him- or herself in relation to 
the other social actors, and vice versa (cf. Carbines et al., 2006; Gillison, Standage, & 
Skevington, 2008). The relative homogeneity in social culture and cohesion of a specific 
school, compared with that of other schools, is demonstrated in a series of nationwide survey 
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studies (Mooij, 1992, 1994, 2001; Mooij, Sijbers, & Sperber, 2006; Mooij et al., 2008). In 
each survey, educational and social policy characteristics at school level and educational, 
social, and other characteristics of pupils, teachers, and other staff aggregated to school level, 
were explored by principal factor analysis. The results indicated different yet homogeneous 
relationship patterns between educational attainment levels, educational and social behaviour 
characteristics, and social discrimination and social mirroring processes between the various 
social actors. In schools where pupils showed relatively low scores in problem social 
behaviour, teachers and support staff also had relatively low scores on such variables. 
Moreover, schools characterised by higher levels of problem social behaviour were 
characterised by lower levels of educational attainment and by being smaller in size; that is by 
smaller numbers of pupils. This fact is contrary to the generally-held belief that compared 
with smaller schools, larger schools are socially less cohesive and are characterised by or 
cause higher levels of problem social behaviour of pupils.  
Thus, it seems that social cohesion in education has to be differentiated according to 
different systematic or organisational levels and characteristics, including social grouping and 
interaction processes between the social actors involved (cf. Lewin, Lippitt, & White, 1939; 
Lubbers, Van der Werf, Kuyper, & Offringa, 2006; Magnusson & Allen, 1983). Experiencing 
a low degree of social cohesion in school may, for example, imply social exclusion or 
segregation and evoke social stereotyping, including antisocial or unsafe behaviour with a 
pupil (American Psychological Association, 1993; Houlston & Smith, 2009; Smith & Sharp, 
1994). For teachers and other staff, a low degree of social cohesion and related problems in 
school may stimulate their wish to find work in other schools, or to work outside school 
altogether. For pupils, negative social discrimination and consequent antisocial behaviour 
may lead them to experience more problem social behaviour, bullying and other forms of 
violence, and may lead them to leave school early by dropping out (cf. Beirn, Kinsey, & 
McGinn, 1972; Galand, Lecocq, & Philippot, 2007; Parker & Martin, 2009; Tapola & 
Niemivirta, 2008). The (anti)social behaviour of pupils is reflected also in specific motivation 
patterns with respect to other pupils, teachers, educational support staff, and relatives of 
pupils, respectively (Mooij, in press).  
Systematic quantitative research with respect to the relevance of social cohesion 
variables at different levels for a pupil’s feelings of safety at school is relatively scarce (cf. 
Loeber et al., 2008). One reason is that multilevel research asks for the involvement of 
relatively large numbers of schools and pupils, which is rather costly with paper-and-pencil 
questionnaires in traditional survey or monitoring research. Nowadays, however, research 
designs that aim to achieve reliable statistical significance at school level can be realised by 
using Information and Communication Technology (ICT). The Internet permits flexible use of 
differentiated methods for digital communication, data handling, assessment, and various 
types of teaching and learning in diverse work situations or communities (Clarke, 2009; Kay, 
2009; Kwon & Cifuentes, 2009). In this article, we focus on an Internet-based, multilevel 
assessment of social cohesion variables and characteristics that are expected to be relevant in 
the explanation of a pupil’s feelings of safety at school. We concentrate on variables and 
characteristics at school and pupil level, to elaborate the relative significance of these levels 
and variables. Accordingly, the research question is: Which social cohesion-related variables 
and characteristics at the pupil level and school level explain a pupil’s feelings of safety at 
school in a parsimonious way? The results will be of use also to school improvement 
concerning the promotion of school safety. 
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2. Theoretical model 
 
Person and environment 
 
From a very young age onwards, individual characteristics, such as age and gender, and 
environmental characteristics, such as socio-economic family status, cultural characteristics, 
educational attainment, and school and demographic characteristics, co-vary with the 
development of either pro-social or socially problematic and antisocial behaviour (Moffitt, 
1993; Pellegrini, Bartini, & Brooks, 1999; Van Lier & Koot, 2008). Adolescents, for example, 
generally demonstrate more antisocial behaviour than persons of other ages, while boys 
behave more violently than girls (Arbeitsgruppe Schulforschung, 1980; Fekkes, 2005). These 
personal variables also interact with the school environment. In addition to variables directly 
characterising a school, such as social policy and size, educational and instructional 
characteristics used by teachers, educational support staff, and school management may 
influence a pupil’s feelings of safety. Different types of characteristics, at various levels in the 
educational system, may therefore influence a pupil’s feelings of safety at school. Figure 1 
illustrates our two-level model of social cohesion that integrates various categories of 
variables supposed to be relevant in influencing a pupil’s feelings of safety at school.  
 
Figure 1 about here 
 
Pupil level variables  
 
At an individual pupil level, personal background variables, such as age and gender, and 
educational attainment level, are expected to influence a pupil’s feelings of safety at school 
(cf. also Boulton, Chau, Whitehand, Amataya, & Murray, 2009). Compared with boys, girls 
usually feel safer at school, and pupils in streams for higher academic levels feel safer than 
pupils in streams for lower educational attainment (Mooij, 1994). Furthermore, family 
variables of a pupil will affect a pupil’s cognitive, social, and other experiences at school. 
Carbines et al. (2006) and Gillison et al. (2008) clarified that family variables reflect the 
connectedness of a pupil to a specific institution, region, or country. Their research revealed 
that, for example, not feeling at home plays a particular role in schools attended by persons 
from various ethnic minorities or immigrant backgrounds. Furthermore, these researchers 
illustrated the relevance of religion. Religious persons may behave more socially than non-
religious persons and help or support other persons; however, being religious also appears to 
be related to more dogmatic and antisocial behaviour. In addition, educational attainment 
level of both mother and father, and the intactness of the family, were demonstrated to be 
relevant to a pupil’s experiences at school: Cf. Figure 1.  
Moreover, a school’s social cohesion will be reflected in specific social behaviour 
tendencies between the social actors in school. A pupil may, for example, support another 
pupil because of the other pupil’s gender, race, religion, or belief system. In contrast, a pupil 
may identify him- or herself as being a victim of systemic bullying or other forms of violent 
behaviour by a specific group of pupils because of his or her deviation from a specific gender, 
race, religion, or belief system. Continuous antisocial behaviour of pupils may become 
expressed in disruptive or aggressive classroom behaviour, truancy, and incidents of bullying 
and violence, which may be related to the possession of or dealing in drugs or weapons (cf. 
National Education Association, 1994). These phenomena will affect negatively the feelings 
of safety, school motivation, and daily school performance of pupils, teachers, support staff, 
and school management (cf. also Donkers, 2008). Individual problem behaviour with respect 
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to school, such as playing truant and dealing in drugs or weapons, are therefore part of the 
present theorising: See Figure 1. Moreover, the influence of the social behaviour of peers will 
be relevant (cf. Cowie, Hutson, Oztug, & Myers, 2008). A problematic peer context at school 
is represented, for example, by peers playing truant or by buying, using, or selling drugs and 
weapons. In addition, the degree to which a pupil experiences violence at school is expected 
to influence negatively his or her feelings of safety at school (Bayh, 1975; Mooij, 2001). 
Violence can appear in different types of behaviour, such as verbal, material, and social 
behaviour, mild physical or severe physical violence, or sexual violence. Higher degrees of 
violence experienced will lead to lower feelings of safety of a pupil. On the other hand, 
specific variables at the pupil level can possibly improve the feeling of connection or social 
cohesion of a pupil in a school. Making explicit agreements concerning pro-social behaviour 
between school staff and pupils at the beginning of the school year, including common control 
of the rules of conduct by pupils and staff, can be expected to promote safety at school and 
corresponding feelings of safety felt by pupils and staff (Alschuler, 1980; Mooij, 1999a, 
1999b). These feelings will be positively affected also if the school takes measures against 
undesirable behaviour of pupils, such as playing truant or the possession, use, or selling of 
drugs and weapons: Cf. Figure 1.  
 
School-level variables hypothesised to influence a pupil’s feelings of safety at school 
 
At the school level, three main categories of variables are supposed to be relevant. These 
concern characteristics of the teachers and other educational support staff, school 
management, and the school itself. The level of violence experienced by a school’s teachers 
and other staff can indicate the degree of social cohesion in the school (cf. Chen, 2006; Lim & 
Deutsch, 1996). As for the pupils; violence can be expressed in different ways, such as verbal, 
material, and social behaviour, mild physical and severe physical violence, and sexual 
violence. On the other hand, disciplinary characteristics and pro-social behaviour regulations 
in school may affect positively the pupils’ feelings of safety at school, especially when the 
curriculum is adapted to respond to differences in pupils’ learning characteristics (Chen, 
2006; Howard & Jenkins, 1970). Research shows, for example, that the advancement and 
strengthening of socially competent behaviour can preclude the existence or growth of 
antisocial behaviour (Sørlie, Hagen, & Ogden, 2008), while the differentiation of learning 
processes for pupils seems to support their learning progress and results (US Department of 
Health, Education and Welfare, 1973). A higher degree of curricular differentiation may then 
provide more motivation and school-directed social support for the pupils and, therefore, 
positively influence their feelings of safety at school. 
Correspondingly, social policy and social behaviour strategies, and procedures to deal 
with or prevent violent incidents, as indicated by school management, may play a role 
(Beauvais & Jenson, 2002), in combination with cognitive and instructional differentiation 
procedures to improve quality aspects of the teaching processes (Lim & Deutsch, 1996; Rutter 
et al., 1980). School policy aspects become expressed in activities to increase the pupils’ 
involvement in school, required teaching qualities of teachers, adequate instruction and 
learning progress of pupils, involvement of the pupils in the in-school regulation of social 
behaviour, and collaboration with external institutions to supervise and check the social 
behaviour of pupils in and around the school. Within-school regulation of pro-social 
behaviour, and cooperation with external institutions, such as professional, pedagogical and 
child welfare institutions, or the police force, may also advance social security and safety in 
the school and, as a consequence, promote the pupils’ feelings of safety (cf. Chapman & 
Harris, 2004; Lodewijks, 2008).  
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Finally, variables directly characterising the school appear to be relevant. First, 
compared to smaller schools, schools larger in size are characterised by higher levels of safety 
felt by pupils (Mooij, 1992, 1994, 2001). Second, the socio-economic environment, in 
particular the degree of wealth or poverty in the school’s surroundings, is expected to be 
related to characteristics indicating educational and safety policy of the school. A third 
indicator can be the degree of urbanisation of the region in which the school is situated. 
Studies by the American Psychological Association (1993), Beirn et al. (1972) and Mooij 
(2001) demonstrate that, compared with rural areas, teachers who work in schools that are 
situated in a city experience more violent behaviour. Correspondingly, compared with 
attending school in a rural area, attending school in a city may have a negative effect on the 
pupils’ feelings of safety at school.  
 
3. Method 
 
Procedure  
 
In 2005, the Dutch Ministry of Education, Culture, and Science initiated a national survey to 
produce empirically controlled information about school safety in secondary education. At 
that time, the number of Dutch schools and – if present – various locations of these schools 
was 1,642. Generally, secondary pupils are aged between 12 and 18 years and are streamed 
into various levels of academic achievement. Secondary schools can represent one or more 
types of academic achievement ranging from lowest (special education), junior vocational 
education, general education, to university preparatory education (highest achievement). All 
schools and locations received a letter from the Ministry and the research institute explaining 
the goal of the study. Each school (or school location) was asked to participate and to 
nominate a ‘monitor manager’. The role of this manager was to organise data collection 
within the school. Furthermore, they were the contact person for the research institute and 
were expected to create the necessary numbers of log-in codes via a confidential log-in 
procedure. 
The research instrumentation was implemented in three separate questionnaires for 
pupils, teachers and other staff, and management. Digital pilot versions were tested at 
secondary schools for all levels of attainment. The results led to adjustments regarding the 
number and nature of variables included, the wording used, the layout, and the distribution of 
variables. The Internet-based data collection took place during the first months of 2006 and, 
with minor modifications, again during the first months of 2008. The present study is focused 
on data from 2008 (cf. Mooij et al., 2008). Pupils and staff were asked to report on a period of 
approximately six months (from the summer holidays 2007 until the questionnaire was 
completed early in 2008). The questionnaires were completed by 78,840 pupils, 6,230 
teachers and educational support staff, and 606 members of school management; including 
219 schools. Participation of pupils was representative for level of educational attainment, 
while school participation was representative for degree of urbanisation (Mooij et al., 2008).  
   
 Measurement of pupil-level variables  
 
Personal background variables concern age (in years) and gender (boy = 0, girl = 1). Level of 
attainment in education ranges from special education (= 1) to university preparatory (= 7). 
Family variables concern being religious (answer categories respectively: no = 1; religious but 
not attending church, mosque, synagogue, or temple = 2; and attending church, mosque, 
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synagogue, or temple = 3). Feeling most at home in a specific country was made dichotomous 
(in the Netherlands = 0, in another country = 1). Education level of mother and father was 
operationalised by specifying ten educational level categories ranging from low to high. 
Whether the pupil was growing up in an intact or complete family was coded as no = 0 (living 
with mother, with father, with a step family, et cetera) and yes = 1. 
Individual problem social behaviour of a pupil was indicated by three dichotomous 
items with respect to playing truant, taking drugs into school, and taking weapons into school 
(no = 0; yes = 1). Problem social behaviour of peers was measured by asking each pupil 
dichotomous questions about the other pupils’ playing truant or their possession of, or dealing 
in, drugs and weapons at school. Here a reliable Alpha scale was constructed (Alpha 
coefficient = .73): See Table 1. 
 
Table 1 about here 
 
Violence experienced at school by a pupil, teacher, or member of support staff, was assessed 
by scoring different antisocial or aggressive behavioural activities related to six types of 
behaviour. The specific items assessed with respect to each type of violence are given in 
Table 2.  
 
Table 2 about here 
 
Pupils, teachers, and other staff, were asked to complete the items specified in Table 2. All 
items were scored by choosing one out of seven answer alternatives (from ‘never’ to 
‘always’). The six types of violence were divided into three blocks of two (verbal and severe 
physical; material and social; mild physical and sexual). One block was randomly assigned to 
each respondent because, if a respondent had experienced a specific type of violence at least 
once, he or she was asked to complete detailed information about the incident(s) (cf. Mooij, in 
press). Asking such information about all six types of violence could hinder correct 
responding, as had become clear in the pilot research. To facilitate the present analyses, the 
scores obtained per item (cf. Table 2) were dichotomized (no = 0, once or more = 1) to 
indicate whether or not the specific act of violence had happened. The scores per type of 
violent behaviour were then included in a principal factor analysis and Alpha scale analysis. 
The Alpha scale results on the dichotomised items indicating the occurrence of types of 
violent behaviour are presented in Table 1 (see the results of pupils).  
Four dichotomous items were formulated concerning the collaborative formulation of 
rules of conduct by pupils and teachers and the shared control of these regulations. These 
items were based on research by Mooij (1999b) and build a reliable scale: See Table 1. 
Furthermore, three dichotomous items were formulated on the pupil’s perception of school 
measures against playing truant, drugs, and weapons. As a school could take any of these 
measures, we did not try to construct an Alpha scale. 
Finally, the feelings of safety with respect to various specific places in and around the 
school were measured using dichotomous answer categories. The results were involved in 
Alpha scale construction to check their reliability: See the bottom of Table 1. In later 
analyses, this scale score is multiplied by 10 to facilitate interpretation of variance 
percentages explained in the statistical analyses. 
 
 Measurement of variables of teachers and educational support staff  
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The measurement of types of violence experienced by teachers and other staff was identical to 
the assessment for the pupils (see the above section). The Alpha scale results are included in 
Table 1. Furthermore, information about the degree of curricular differentiation of lessons 
was specified into four items, which represent differentiation according to the pupils’ actual 
learning level, their language level in Dutch, learning speed, and interest in learning issues. 
Each item could be completed by specifying the percentage of lessons that were differentiated 
accordingly. In addition, social policies in relation to getting along with pupils were focussed 
upon. Initial questions concerned the involvement of pupils, teachers, other staff, and parents 
in the creation of rules of conduct, while another set of questions concentrated on the 
involvement of external persons or instances. Finally, the same items, which were used for the 
pupils, were measured concerning pro-social formulation and joint control of rules of conduct 
between pupils and teachers. However, the assessment with teachers and other staff was done 
by asking them to complete the estimated percentage of lessons that were executed, as 
described in the items. The Alpha coefficients for these scales are included in Table 1. 
 
 Measurement of school-management variables 
 
School management was questioned in relation to educational and instructional qualities and 
social policy by posing various sets of items about social behaviour problems and incidents, 
including school measures to counter violent behaviour. Item answer alternatives ranged from 
never = 0 to always = 7 or 9. Here, eight reliable scales were constructed with the aid of 
principal factor analysis and Alpha scale analysis: See Table 1.  
 
Measurement of school variables 
 
Figure 1 reveals three school background variables that were measured directly at school 
level. First, school size or number of pupils in the school was measured by asking school 
management about this number. To facilitate statistical analysis, the mean of these scores per 
school was divided by 100 to represent the school size. Second, the socio-economic level of 
the region where the school is situated was determined by using a poverty index (Claassen, 
Driessen, Aarntzen, & Mulder, 2005). This index combines information relating to ‘income 
level’, ‘percentage of members of ethnic minority groups’, and ‘dependence on social 
welfare’, of people living in the same area as the postcode of the school. Third, degree of 
urbanisation of a school was measured using a geographical approach developed by Vliegen 
(2005). This system consists of four categories that range from ‘big city’= 1 to ‘rural area’ = 
4.  
 
Analysis  
 
Univariate analyses were carried out by calculating frequencies or means and standard 
deviations of items or scales. In addition, data from teachers, educational support staff, and 
school management, were aggregated to school level to obtain the respective means per 
school. Next, these means were disaggregated to pupil level, that is, each mean was assigned 
to the pupils of the respective school. Furthermore, background data that was measured at 
school level, such as school size and variables using postcodes of schools, were disaggregated 
to pupil level. The statistical analyses and (dis)aggregation manipulations were carried out 
with the Statistical Package for the Social Sciences (SPSS; version 15.0).  
Two-level analyses were then performed by MLwin (version 2.10; Goldstein, 1995; 
Rasbash, Steele, Browne, & Goldstein, 2009). In these analyses a pupil’s feelings of safety at 
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school functioned as the dependent variable. Because of the different numbers of missing 
values per variable (cf. Tables 3 and 4), the number of pupils participating in the analysis was 
reduced to 26,162. The number of schools included was 104. A first two-level analysis 
concerned the statistical specification of a ‘Model 0’ without any explanatory variables at the 
pupil level and school level. The goal was to estimate the percentages of variance at the pupil 
and school level that serve as initial measures to judge the results of the next statistical 
analyses. Here it should be noted that the large number of pupils facilitates the integration of 
dichotomous, ordinal, and continuous variables in one analysis; however, the large number 
also tends to reduce the magnitude of the Pearson correlation coefficients (Pearson & Hartley, 
1972). This phenomenon also influences the magnitude of the variance at the pupil level. In a 
subsequent ‘Model 1’, the pupil level variables in the categories 1.1–1.7 (see Figure 1) were 
included stepwise in the analysis, using the same dependent variable. In each step, pupil 
variables that were not statistically significant were excluded from the analysis. Next, with the 
statistically significant variables at pupil level, the school variables (see categories 2.1–2.7 in 
Figure 1) were included stepwise as before with the pupil variables. Finally, ‘Model 3’ was 
formulated to explore some potentially interesting interactions between pupil and school 
variables.  
 
4. Results 
 
 Univariate results 
 
Information about the numbers of respondent pupils and the minimum, maximum, mean, and 
standard deviation of the pupils’ scores on continuous variables and scales is presented in 
Table 3. Age varies between 9 and 22 years, with a mean of 14.3. There are no participants 
from the lowest level of special education which has to do with physical handicaps of pupils. 
Combination of the two special education levels in one category however clarified that the 
distribution across attainment levels can be considered to be representative for Dutch 
secondary education (Mooij et al., 2008). Educational attainment level of father is a bit higher 
than the corresponding level of mother. Incidence of verbal violent behaviour is relatively 
highest (.69), followed by mild physical violence (.47), social violence (.37), material 
violence (.26), and finally severe physical and sexual violence (.19) which have the same 
mean score as problem behaviour of peers.  
 
Table 3 about here 
 
Table 4 presents univariate results with respect to dichotomous and ordinal variables of 
pupils. The percentages of boys and girls are equal (50%). Some 45% of the pupils is not 
religious; 37% is attending a church or mosque. Feeling at home in another country than in 
the Netherlands is indicated by 13%; 79% belongs to an intact family. As expected, 
differences exist between the report of individual problem behaviour and the problem 
behaviour of peers. About 21% of pupils report playing truant themselves; with peers this 
number is 62%. About 4–5% are involved with drugs and weapons (whereas the comparable 
percentage reported about peers, amounts to 19%: See Table 3). Finally, Table 4 clarifies that 
school measures against playing truant and drugs and weapons are perceived by 46%, 25%, 
and 23% of the pupils, respectively.  
 
 Table 4 about here 
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Table 5 presents univariate results of the disaggregated scale scores and one item score of 
teachers and educational support staff, and school management. First, types of violence 
experienced by teachers and support staff rank about the same as in the self report of the 
pupils (cf. Table 3), but the scores in Table 5 make clear that teachers and support staff 
generally report higher levels of experienced violence than those reported by the pupils. 
Furthermore, concerning disciplinary and curricular issues the means indicate that internal 
creation of conduct rules scores relatively highest (.86), then curricular differentiation with 
respect to learning characteristics of pupils, whereas pro-social formulation and shared control 
of rules of conduct by teachers and pupils and contributions of external institutions to the 
creation of rules of conduct score somewhat above .50. With respect to disaggregated scores 
of school management, the three scale scores concerning educational and instructional quality 
are relatively high, whereas the item on tailored Dutch language policy scores relatively low. 
Furthermore, scale scores on social policy, social behaviour, and incidents, appear in Table 5. 
External institutions are relatively important in the social strategies of the schools, while the 
scale on attention to pro-social dealing with rules and handling of incidents has a relatively 
low mean score.  
  
 Table 5 about here 
 
Table 6 informs about univariate results on school background variables. School size varies 
from 21 to 2,336 with a mean of 926. About 14% of the pupils attend a school situated in an 
area in which low incomes, high percentages of ethnic minorities, and dependence on social 
welfare accumulate. A relatively high number of pupils attend schools classified as rural 
(48%).  
 
Table 6 about here 
  
 Two-level results 
 
First, the results of the two-level analysis concern ‘Model 0’. Table 7 presents the results in 
the columns under ‘Model 0’. The intercept value is 9.387 and the variance components are 
respectively 0.112 (school level) and 2.430 (pupil level). This implies that 4.4% of the overall 
variance is school variance and 95.6% is pupil variance (including error). 
 
Table 7 about here 
 
Stepwise introduction of the seven categories of pupil level variables in ‘Model 1’ reduces the 
intercept to 8.193 and the variance components to 0.084 (school level) and 2.364 (pupil level): 
See Table 7. The significant pupil variables (p<.05) explain 25.0% of the school variance and 
2.7% of the pupil level variance with respect to a pupil feeling safe at school. These ten pupil-
level variables are more relevant at school level than at pupil level (which seems to be related 
to the streaming of pupils into secondary schools with specific educational programmes). 
Compared with Model 0, the change in Chi-square found with Model 1 amounts to 746.8 with 
ten degrees of freedom (df). This change is highly significant (p<.01).  
Next, the addition of statistically significant (p<.05) variables at school level results in 
the inclusion of a positive effect of school size and negative effects of mean severe physical 
violence experienced by teachers and other staff, and curriculum differentiation applied by 
teachers and other staff (see Model 2 in Table 7). The variance explained at school level 
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increases with 48.2% (73.2% – 25.0%), whereas the variance explained at pupil level does not 
change. The Chi-square difference with Model 1 is 72.8 (3 df), which is highly significant 
(p<.01). The result of Model 2 is illustrated in Figure 2.  
 
Figure 2 about here 
 
To explore further the relationships between pupil and school level variables, two interlevel 
interactions were formulated. A first hypothesis states that pupil social violence interacts with 
school size. As schools for pupils with special needs are smaller in size than other schools, 
accounting for the individual social violence of a pupil will neutralise the effect of school size 
on the pupil’s feeling of safety at school. Secondly, to check a mirroring aspect of social 
cohesion between pupils and staff in the same school, it is assumed that a pupil’s experience 
of severe physical violence interacts with the experience of severe physical violence of the 
school’s staff. Inclusion of the interaction will then affect the relevance of both pupil and 
school level severe physical violence concerning the pupil’s feelings of safety at school. 
These two interactions were included as Model 3 of the two-level analyses. In Table 7, the 
corresponding results show that the variances explained are changed, compared with Model 2. 
The Chi-Square improves significantly (30.3, 2 df, p<.01). The variance explained at school 
level is reduced to 71.4% of the variance of Model 0, whereas the variance explained at pupil 
level increases from 2.7% to 2.8 %. The whole two-level model explains 5.9% of the 
variance. Both interactions are statistically significant (p<.01). The positive interaction effect 
of pupil social violence and school size is combined with a more negative effect of pupil 
social violence (from -0.375 in Model 2 to -0.568 in Model 3), whereas the main effect of 
school size becomes insignificant in Model 3. The negative interaction effect between pupil 
severe physical violence and staff severe physical violence combines with a change from a 
negative (Model 2) to an insignificant contribution of pupil severe physical violence in Model 
3; simultaneously, staff severe physical violence becomes relatively less important in 
explaining pupils’ feelings of safety at school.  
 
5. Discussion 
 
The research focuses on the question: Which social cohesion-related variables and 
characteristics at the pupil level and school level can explain a pupil’s feelings of safety at 
school in a parsimonious way? To answer this question, we ordered pupil-level variables and 
school-level variables in a hypothetical model: See Figure 1. Data was collected by three 
Internet-based questionnaires for pupils, teachers and educational support staff, and school 
management. About 78,800 pupils, 6,200 teachers and educational support staff, and 600 
school managers, participated in survey research that was representative of Dutch secondary 
education. Results of two-level analyses (see Table 7) show that 4.4% of the total variance is 
school variance and 95.6% is pupil-level variance (including error). Focusing first on 
methodological qualities of the study, it can be concluded that the model in Figure 1 was 
implemented adequately in an Internet-based, coherent system for assessment with school 
management, teachers and educational support staff, and pupils. The digital method resulted 
in a response that would have been difficult or impossible to achieve with paper 
questionnaires. Representativity in terms of educational attainment level of pupils, and level 
of urbanisation of schools, was realised. The scale construction results with data from all three 
respondent groups (see Table 1) demonstrate the reliability or internal consistency of the data. 
Regarding the explanation of the pupils’ feelings of safety at school, the variance at school 
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level is relatively low compared with the variance at pupil level; but at school level, a much 
higher percentage of variance than at pupil level is explained. This phenomenon seems to be 
influenced by the low and high numbers, respectively, of units of analysis in the study (cf. 
Pearson & Hartley, 1972), but also by the streaming of pupils into secondary schools. 
Checking the last explanation, however, requires longitudinal research at multiple levels and 
the inclusion of qualitative research in school practice. Our elaboration was directed at the 
development of a new research approach and, therefore, restricted to cross-sectional analysis. 
This is a limitation of the present study. If possible, future research should be longitudinal and 
should cross-validate the present outcomes.  
Concentration on the theoretical aspects of the study first of all shows that the two-
level model of social cohesion and feelings of school safety, in Figure 1, is largely supported 
by the empirical results in Figure 2. Figure 2 answers the research question concerning which 
social cohesion-related variables and characteristics at the pupil level and school level explain 
a pupil’s feelings of safety at school in a parsimonious way. As noted above, however, the 
cross-sectional results also reflect aspects of the selection or streaming processes of pupils 
into secondary educational programmes and schools. This seems, for example, to be reflected 
in the negative effect of curriculum differentiation, which may be dependent on the fact that 
educational programmes for pupils with special needs and low attainment in education use 
more differentiation for pupils than occurs in regular educational programmes. The positive 
effect of a pupil’s experience of mild physical violence in the present outcomes is slightly 
surprising at first, but this result may be caused by the fact that this kind of behaviour is rather 
common with pupils at this age (47%: See Table 3) and may also express some feeling of 
trustworthiness or comradeship between the pupils. Moreover, the absence of significant 
influences of verbal and material violence experienced by either pupils or staff (see Table 7 
and Figure 2) indicates that these types of antisocial behaviour are accounted for if the other 
types of violence are included in the explanation. The same applies to the pupil-level 
variables, such as gender, religion, education of both father and mother, intactness of the 
family, all management variables, accumulative problem area, and degree of urbanisation. 
The interaction between pupil level social violence and school size suggests that individual 
pupil social violence counteracts or neutralises the effect of school size. In other words, 
success in reducing pupil social violence has the same positive effect on school safety as 
increasing school size, or compensating for education for special needs. The negative 
interaction effect of severe physical violence experienced by pupils and staff seems to indicate 
the mutual strengthening of this violent behaviour between these social actors in school. In 
conclusion, the results in Table 7 and Figure 2 can be used to explore further, both 
theoretically and empirically, multilevel aspects of social cohesion processes in schools and 
their relevance to a pupil’s feelings of safety at school. For example, the present results also 
suggest that gathering data from school management is hardly or not relevant, which may 
reduce the numbers of respondent groups required. More definite interpretations of the 
theoretical social cohesion model, including interactions, should be based also on adequate 
qualitative research in school practice and longitudinal multilevel designs.  
From a practice point of view, the various types of indicators on social cohesion and 
school safety were given as feedback to participating schools. Use of this Internet-based 
feedback provides schools with concrete assessments and possibilities to evaluate their own 
scores, both in relation to their earlier assessments (if available) and to national benchmarks 
of the same indicators, which are also presented. Both criteria suggest concrete possibilities to 
improve school safety policy by taking specific measures (cf. Figure 2). By participating in a 
future survey, the realisation of desired social cohesion characteristics and safety effects with 
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pupils – and also with staff – can be checked empirically (cf. Mooij, 2006; Salmivalli, 
Kaukiainen, & Voeten, 2005; Stevens, De Bourdeaudhuij, & Van Oost, 2000).  
From a national policy point of view, the above practice procedure automatically 
produces the information needed to assess and potentially enhance national characteristics of 
social cohesion and school safety. This information is implied in the aggregate nationwide 
characteristics or benchmarks of the school and pupil variables. National educational policy 
can thus use the same kind of information as schools, but aggregate it to a national level. 
Trends over time can be used to formulate specific national policy goals and systematic 
support strategies, to encourage schools to promote and check social cohesion and school 
safety. Combined with these national policy interests, research could focus on the use of 
longitudinal multilevel designs and the collection of corresponding data at pupil, school, and 
national levels. This would further support effective educational policy in school practice and 
the construction of valid causal models integrating national, school, and pupil levels of 
analysis (cf. Blumenfeld, Fishman, Krajcik, Marx, & Soloway, 2000; Giannopulu, Escolano, 
Cusin, Citeau, & Dellatolas, 2008; Kao & Tsai, 2009; Mooij, 2005). Moreover, it seems that 
earlier, and more preventative classroom practices for the pupils particularly at risk are 
required (cf. Buda, 2009; Georgiou, 2008; Glover, Gough, Johnson, & Cartwright, 2000; 
Mooij & Smeets, 2009; Webb, 2009). In this respect, overviews exist of projects directed at 
reducing or preventing different types of antisocial or aggressive behaviour in and around 
school (e.g., Chen, 2006; Lim & Deutsch, 1996; Plant, Baylor, Doerr, & Rosenberg-Kima, 
2009). Given the present results, national policy should try to increase the safety of pupils and 
staff in schools by enhancing pro-social rules of conduct and the shared control of these rules, 
taking school measures against truancy, and redefining curriculum differentiation procedures. 
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Table 1 – Results of Alpha reliability analysis of pupil, staff, and management scores  
 
 Alpha scale coefficients 
 n items pupils* staff** management*** 
Categories of independent variables     
Problem behaviour of peers     
Possess, deal, use drugs and weapons by other pupils (scale) 6 .73   
     
Violence experienced      
Verbal  4 .85 .85  
Material  5 .83 .85  
Social  6 .81 .87  
Mild physical 5 .89 .94  
Severe physical 4 .72 .57  
Sexual 5 .78 .67  
     
Pro-social discipline / behav. rules / curriculum differentiation      
Degree pro-social formulation and joint control rules of conduct 4 .64 .70  
Curriculum differentiation based on learning differences 4  .90  
Creation rules of conduct by pupils, teachers, other staff, parents  7  .77  
External institutions contribute to creation of rules of conduct 5  .87  
School attentive to pupil involvement in school 4   .72 
Attention to pro-social, stimulating teacher qualities 5   .88 
School has adequate instruction and view on pupil progress 8   .84 
Teachers, staff, pupils, parents, manag. involved behav. rules  7   .69 
Pro-social attention to rules and handling of incidents 11   .76 
School has clear safety policy and registration of incidents 8   .78 
External institutions are involved in formulation of rules 5   .62 
External procedures and police assistance with incidents 6   .66 
     
Dependent variable  
Feelings of safety at school 7 .90   
* Alpha’s calculated on pupil data. 
** Alpha’s calculated on data of teachers and educational support staff. 
*** Alpha’s calculated on data of school management. 
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Table 2 – Types of violent behaviour and specifications into items 
Types of violence Specifications into items 
Verbal Calling names, bothering someone on purpose, talking in an extra loud voice, making a 
lot of noise on purpose 
Material Scratching or damaging something, spray-painting or dirtying something, hiding or 
mislaying something, destroying things, stealing 
Social Ignoring, excluding, threatening, intimidating, blackmailing, spreading false rumours 
Mild physical Striking or hurting someone on purpose, pushing or kicking someone on purpose, 
tripping someone on purpose, punching someone on purpose, hitting 
Severe physical Fighting with someone, beating or roughing someone up, threatening someone with a 
weapon, using a weapon 
Sexual Making sexual comments, sexual gestures, feeling someone up, sexually molesting 
someone, rape 
 
 21
Table 3 – Univariate results on continuous variables and scales of pupils*  
 N Minim. Maxim. Mean SD 
Categories of independent pupil variables (cf. Figure 1) 
1.1. Personal background      
Age in years (from young to old) 78833 9 22 14.31 1.48 
 
     
1.2. Level of attainment in education      
Level of educational attainment (lowest, highest) 77682 2.00 7.00 5.32 1.11 
 
     
1.3. Family variables      
Educational attainment level father (low–high)  45675 .00 9.00 4.75 2.64 
Educational attainment level mother (low–high) 46493 .00 9.00 4.50 2.35 
 
     
1.5. Problem behaviour peers      
Possess, deal, use drugs and weapons by other pupils (scale) 77642 .00 1.00 .19 .24 
 
     
1.6. Violence experienced       
Verbal violence (scale) 77075 .00 1.00 .69 .38 
Material violence (scale) 76951 .00 1.00 .26 .33 
Social violence (scale) 76834 .00 1.00 .37 .33 
Mild physical violence (scale) 76731 .00 1.00 .47 .41 
Severe physical violence (scale) 76655 .00 1.00 .19 .27 
Sexual violence (scale) 76566 .00 1.00 .19 .27 
 
     
1.7. Pro-social discipline; school measures against violence      
Pro-social formulation/joint control behaviour rules (scale) 56071 .00 1.00 .61 .34 
 
     
Dependent variable      
Feelings of safety at school (* 10; low–high) (scale)  77549 .00 10.0 9.33 1.96 
* See Table 1 for reliability coefficients of scales. 
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Table 4 – Univariate results on dichotomous and ordinal variables of pupils 
 N %    
Categories of independent pupil variables (cf. Figure 1) 
1.1. Personal background      
Gender (girl = 1) 78316 50%    
 
     
1.3. Family variables      
Being religious:  77991     
• not religious (1) 35135 45%    
• baptised (2) 13770 18%    
• attends church, mosque (3) 29086 37%    
      
Feel most at home in Netherlands (other country = 1) 78263 13%    
Family intact (yes = 1) 78084 79%    
 
     
1.4. Problem behaviour      
Playing truant him-/herself (yes = 1)  77760 21%    
Taking drugs to school him-/herself (yes = 1) 77642 4%    
Taking weapons to school him-/herself (yes = 1) 77641 5%    
 
     
1.5. Problem behaviour peers      
Playing truant by other pupils (yes = 1) 77759 62%    
 
     
1.7. Pro-social discipline; school measures against violence      
School measures against playing truant (yes = 1) 77758 46%    
School measures against drugs (yes = 1) 77641 25%    
School measures against weapons (yes = 1) 77641 23%    
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Table 5 – Univariate results of school means of scale scores, disaggregated to pupil level*  
 N Minim. Maxim. Mean SD 
Mean variables of teachers and support staff (cf. Figure 1) 
2.1. Staff violence experienced  
Verbal violence (scale) 78339 .38 1.00 .80 .09 
Material violence (scale) 78339 .00 1.00 .58 .11 
Social violence (scale) 78339 .00 .92 .52 .11 
Mild physical violence (scale) 78339 .00 .98 .57 .12 
Severe physical violence (scale) 78339 .00 .65 .21 .08 
Sexual violence (scale) 78339 .04 .56 .24 .07 
 
     
2.2. Staff pro-social discipline, behav. rules, curr. diff.      
Curriculum differentiation based on learning differences 78261 21.88 99.38 64.30 9.44 
Creation rules of conduct by pupils, teachers, other staff, parents  78261 .52 1.00 .86 .07 
Degree of pro-social formulation and check of rules of conduct 78261 .00 1.00 .55 .18 
External institutions contribute to creation of rules of conduct 78261 24.58 91.67 52.17 8.50 
     
Mean variables of school management (cf. Figure 1)      
2.3. Management educational and instructional quality      
School attentive to pupil involvement in school 73804 3.00 8.63 7.00 .68 
Attention to pro-social, stimulating teacher qualities 73804 4.20 9.00 7.11 .49 
School has adequate instruction and view on pupil progress 73804 5.13 8.75 7.27 .53 
School has tailored Dutch language policy** 73804 1.00 9.00 4.90 1.37 
     
2.4. Management social policy, social behaviour, incidents      
Teachers, staff, pupils, parents, manag. involved in behav. rules  73804 .00 1.00 .65 .16 
Pro-social attention to rules and handling of incidents 73804 .00 1.00 .14 .14 
School has clear safety policy and registration of incidents 73483 2.09 6.27 3.89 .61 
External institutions are involved in formulation of rules 73483 1.88 7.00 4.58 .85 
External procedures and police to assist with incidents 73483 2.00 6.83 4.89 .91 
* See Table 1 for reliability coefficients of scales; ** This variable is a separate item. 
Table 6 – Univariate results of school background variables measured at school level* 
 N Minim. Maxim. Mean SD 
 
     
2.5. School size, or number of pupils in school/100 73804 .21 23.36 9.26 5.142 
      
 
N %    
      
2.6. Problem accumulation in school area (yes = 1) 39572 14%    
2.7. Degree of urbanisation of school area: 40113     
 • large city (1) 4162 10%    
 • medium –sized city (2) 8130 20%    
 • urban district (3) 8656 22%    
 • rural area (4) 19165 48%    
* Cf. Figure 1 for categories of variables. 
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Table 7 – Results of two-level analysis with respect to feelings of safety at school (unstandardised 
regression coefficients; 26,162 pupils of 104 schools) 
 
 Model 0 Model 1 Model 2 Model 3 
 Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. 
Intercept 9.387  8.193  9.080  9.078  
Pupil level variables         
Age (in years) 
  
0.061** 0.007 0.061** 0.007 0.060** 0.007 
Educational attainment 
  
0.076** 0.010 0.063** 0.010 0.063** 0.010 
Feel most at home in Nethlds  
  
-0.231** 0.030 -0.230** 0.030 -0.231** 0.030 
Poss./deal/use drugs, weapons (scale) 
  
-0.476** 0.049 -0.478** 0.049 -0.475** 0.049 
Social violence (scale) 
  
-0.376** 0.040 -0.375** 0.040 -0.568** 0.069 
Mild physical violence (scale) 
  
0.091** 0.031 0.093** 0.031 0.089** 0.031 
Severe physical violence (scale) 
  
-0.224** 0.049 -0.213** 0.049 0.134 0.115 
Sexual violence (scale) 
 
 -0.114* 0.047 -0.118* 0.047 -0.119* 0.047 
Pro-social rules & joint control (scale) 
 
 0.286** 0.031 0.288** 0.031 0.285** 0.031 
School meas. against playing truant 
  
0.053** 0.020 0.051* 0.020 0.051** 0.019 
School level variables         
Staff severe physical violence 
   
 -1.462** 0.248 -1.099** 0.276 
Staff curriculum differentiation 
   
 -0.008** 0.002 -0.008** 0.002 
School size (n. pupils/100) 
 
 
 
 0.011* 0.005 0.004 0.005 
Interactions         
Social violence*school size 
   
 
 
 0.020** 0.006 
Severe phys. pupils*severe phys. staff 
 
 
 
 
 
 -1.582** 0.484 
Variance components     
School level 0.112 0.084 0.030 0.032 
Pupil level 2.430 2.364 2.364 2.361 
Variance explained          
School level      25.0% 73.2% 71.4% 
Pupil level  2.7% 2.7% 2.8% 
Total  3.7% 5.8% 5.9% 
Chi-Square (model fit) 97703.6 96956.8 96884.0 96853.7 
Model improvement Chi-Square   746.8** 173.2** 30.3** 
Change in degrees of freedom  10 5 2 
* .01<= p =<.05; ** p < .01 (two-sided). 
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Figure 1 – Two-level model of social cohesion influences on a pupil’s feelings of safety at school* 
 
Level Types of independent variables or characteristics  Dependent variable 
     
 2.7. Degree of urbanisation 
 
  
 2.6. Problem accumulation in school area 
 
  
 2.5. School size (number of pupils) 
 
  
2. School 2.4. Management social policy, social behaviour, incidents 
 
  
 2.3. Management educational and instructional quality 
 
  
 2.2. Staff pro-social discipline, rules of conduct, curr. diff. 
 
  
 2.1. Staff violence experienced (six types) 
 
  
     
     
 1.7. Pro-social discipline / school measures antisocial behav. 
 
Feelings of safety at school   
 1.6. Violence experienced (six types) 
 
  
 1.5. Problem behaviour peers (playing truant, drugs, weapons) 
 
  
1. Pupil 1.4. Problem behaviour (playing truant, drugs, weapons) 
 
  
 1.3. Family (religion, at home Nthlds, educ. of parents, intact) 
 
  
 1.2. Level of attainment in education    
 1.1. Personal background (age, gender) 
 
  
     
* See Tables 3 – 6 for the concrete variables included. 
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Figure 2 – Empirically checked two-level model of social cohesion influences on a pupil’s feelings of 
safety at school 
 
Level Types of independent variables or characteristics +/- relation Dependent variable 
     
 School size (number of pupils) +   
2. School Staff curriculum differentiation -   
 Staff severe physical violence experienced -   
     
     
 Pro-social discipline / school measure against playing truant + Feelings of safety at school   
 Violence experienced (soc., mild ph., severe ph., sexual) - / +   
1. Pupil Problem behaviour peers (drugs, weapons) -   
 Feel most at home in the Nthlds) -   
 Level of attainment in education +   
 Personal background (age) +   
     
 
 
 
 
